
". : " Stephen E. Quinn 
Vice President 

Consolidated Edison Company of New York, Inc. December 20, 1994 
Indian Point Station 
Broadway & Bleakley Avenue Re: Indian Point Unit No. 2 
Buchanan, NY 10511 Docket No. 50-247 
Telephone (914) 734-5340 

Document Control Desk 
US Nuclear Regulatory Commission 
Mail Station P1-137 
Washington, DC 20555 

SUBJECT: Response to Request for Additional Information (RAI), 
Steam Generator Tube Acceptance Criteria Technical 
Specification Amendment Request 

By letter dated November 21, 1994, the Nuclear Regulatory Commission 
requested additional information to enable completion of their review 
of the Consolidated Edison Company of New York (Con Edison) 
proposed amendment to Technical Specifications involving steam 
generator tube sleeving and acceptance criteria for Indian Point Station, 
Unit 2.  

This letter transmits the Con Edison response to the RAI and consists of 
the following enclosures: 

1. Con Edison Response to RAI on Indian Point 2 F* Criteria 
(Proprietary) 

2. Con Edison Response to RAI on Indian Point 2 F* Criteria (Non
Proprietary) 

3. B&W Nuclear Technologies (BWNT) Document 51-1206178-00, 
"Boric Acid Corrosion of Oconee Unit 1 Upper Tubesheet" 
(Proprietary) 

4. BWNT Document 51-1206178-01, "Boric Acid Corrosion of 
Oconee Unit 1 Upper Tubesheet" (Non-Proprietary) 

5. BWNT Affidavit of James H. Taylor.  
6. Revised Proposed Indian Point Nuclear Generating Unit No. 2 

Technical Specifications 

Items 1 and 3 contain information that BWNT asserts to be proprietary.  
Their claims as to the proprietary nature of these materials is supported 
by Enclosure 5, an affidavit signed by BWNT. The affidavit sets forth 
the basis on which BWNT claims that the information may be withheld 
from public disclosure by the Commission and addresses paragraph 
(b)(4) of Section 2.790 of the Commission's regulations. Accordingly, it 
is respectfully requested that the information as to which BWNT asserts 
proprietary claims be withheld from public disclosure in accordance 
with 10 CFR Section 2.790.  
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Should you have any questions regarding this matter, please contact 
Mr. Charles W. Jackson, Manager, Nuclear Safety and Licensing.  

Very truly yours, 

cc: Mr. Thomas T. Martin 
Regional Administrator - Region I 
US Nuclear Regulatory Commission 
475 Allendale Road 
King of Prussia, PA 19406 

Mr. Francis J. Williams, Jr., Project Manager 
Project Directorate I-1 
Division of Reactor Projects I/II 
US Nuclear Regulatory Commission 
Mail Stop 14B-2 
Washington, DC 20555 

Senior Resident Inspector 
US Nuclear Regulatory Commission 
PO Box 38 
Buchanan, NY 10511
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION 
STEAM GENERATOR TUBE ACCEPTANCE CRITERIA TECHNICAL 
SPECIFICATION AMENDMENT REQUEST 

REC'D W/LTR DTD 12/20/94... .9501030132

-NOTICE
THE ATTACHED FILES ARE OFFICIAL 
RECORDS OF THE INFORMATION & 
REPORTS MANAGEMENT BRANCH.  
THEY HAVE BEEN CHARGED TO YOU 
FOR A LIMITED TIME PERIOD AND 
MUST BE RETURNED TO THE RE
CORDS &, ARCHIVES SERVICES SEC
TION P1-22 WHITE FUINT PLEASE DO 
NOT SEND DOCUMENTS CHARGED 
OUT THROUGH THE MAIL. REMOVAL 
OF ANY PAGE(S) FROM DOCUMENT 
FOR REPRODUCTION MUST BE RE
FERRED TO FILE PERSONNEL.

-NOTICE-
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ENCLOSURE 2 

Consolidated Edison Response to RAI on 
Indian Point 2 P* Criteria 

- Non-Proprietary -

CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.  
INDIAN POINT UNIT NO. 2 

DOCKET NO. 50-247 
DECEMBER, 1994



Responses to NRC questions on Indian Point P* Report BAW-10195 P 12/14/94 

1. Question: 

As described in Section 5.1.4, "P* Determination", of BAW-10195 P, F* is calculated using the 
following equation, 

The text indicates that this technique was developed in "P* Calculation for W-44 RSGs" 
(BWNT Document 32-1228961-02). Please supply this document or provide written 
justification describing how the above equation is acceptable for calculating an at 
temperature F* length.  

Response: 

Because all the F* qualification testing was done at room temperature, the results of the 
testing had to be equated to actual steam generator (SG) temperature and pressure 
conditions. The above equation was derived to relate the results of room temperature 
testing to the (SC) operating conditions based on standard stress equations.
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2. Question 

Several tests subjected tubes to both an internal pressure and an axial load. For the RG 
1.121 load tests, the pressure cycling tests, and the ultimate load tests, the licensee should 
described the order in which these two loads were applied. If both the pressure and axial 
loads were increased simultaneously provide details describing the internal pressure vs time 
and axial volume vs time loading sequence.  

Response: 

As described in BAW-10195 P, Section 5.2.4 "Tensile Test Description", the RG 1.121 load 
tests used a combination of pressure loading (2750 psig) and direct axial loading I 
to conservatively encompass the required total axial load of I I 

The final ultimate load testing utilized the same procedure as above, but the axial load was 
increased until the sample met the failure criteria (see BAW-10195 P, Section 5.2.4, page 5
15).  

The pressure cycling tests used only pressure loading.  

3. Question: 

An evaluation of the effects of boric acid corrosion is detailed in "Boric Acid Corrosion of 
Oconee 1 Upper Tubesheet" (BWNT Document 51-1206178-00). Please supply this 
document to clarify the conclusions of BAW-10195 P.  

Response: 

The document requested is enclosed.
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4. Question:

The tests described in BAW-10195 P attempted to determine whether several variables, not 
directly included in the equation to determine P* (Question 1), would have an impact on 
the results. These variables included effects from surface roughness of the tubesheet bore, 
the yield strength of the tubing, and a larger tubesheet bore diameter. The report 
concluded that these variables had no effect on the calculated P* length. However, the test 
matrix does not appear to support the possibility that these variables may interact during 
testing. If the test matrix did not adequately separate each of the variables then'the 
conclusion in the report may be erroneous. Described how the test matrix isolated the 
effects of yield strength and tubesheet bore surface roughness during the testing.  

Response: 

The effects of tubesheet surface roughness, tube yield strength and tubesheet bore diameter 
were tested to conservatively bound the range of conditions expected in the steam 
generator. Within this range, the testing performed (as reported in BAW-10195 P) showed 
that these variables had no detectable effect on the results.  

The range of expected tubesheet bore diameters, from BAW-10195 P, Figure 4.2.1, is[ 
1, and the maximum expected surface roughness is [ 1. The qualification samples 

tubesheet bores were divided into different categories to conservatively encompass all the 
expected tubesheet bore diameters and surface rouglinesses. From BAW-10195 P, Table 
5.2.3: 

As shown in Figure 1, for each surface roughness category, the full range of expected bore 
diameters is conservatively encompassed.  

In conclusion, the effects of tube yield strength, tubesheet bore diameter and surface 
roughness were separated in such a way that possible interactions were considered. These 
variables were found to have no significant effect and were thus encompassed in the final 
calculated F* length.
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5., Question: 

Based on staff calculations the tubesheet surface roughness may affect the proposed F* 
length. The pullout shear stress between the tube and tubesheet varies around a mean 
value as the surface roughness increases. However, the scatter around this mean appears to 
increase as the roughness increases (see Attachment A, Figure 1). Since all data (high and 
low roughness) were used to develop a 99% confidence level, the resultant P* length may 
be non-conservative if the actual tubesheet roughness is relatively high compared to the test 
conditions. In light of the apparent increase in data scatter as surface roughness increases, 
please provide a response justifying the proposed P* length.  

Response: 

Examination of NRC Attachment A, Figure 1 does seem to indicate a possible increase in 
data scatter with increasing surface roughness.  

To examine the pullout stress in more detail, Figure 2 was created. As stated in BAW-10195 
P, Section 5.2.1, the maximum expected surface roughness for W-44 steam generator 
tubesheet bores is [ .To encompass the range of expected surface roughnesses in the 
testing, a range of II was covered. The mean pullout stress for all the data is[ 

1. If a 99% confidence level (the same level that was used to calculate the F* length 
[BAW-10195 P, page 5-5) is used to calculate the bounds for the ultimate stress, it can be 
seen in Figure 2 that all the data is conservatively bounded.  

As shown in BAW-10195 P, Figure 4.2.1, the allowable range of tubesheet bore diameters is 
I ]. From Table 5.1.1 of the same document, it is determined that the maximum 
NRC regulatory guide 1.121 load that the tubes must be able to withstand is [ 1. The 
calculated F* engagement length was determined to be [ I (BAW-10195 P, Table 5.4.1).  
From this information the minimum required pullout stress can be calculated.  

Stress = Load/[Tube to Tubesheet Contact Area] 

Examination of Figure 2 shows that all the pullout stress values are well above this stress 

(as indicated by the dotted line), including the roughest tubesheet bores.  

As a final check, the calculated P* length was compared to the tubesheet bore surface 
roughness for each sample in Figure 3. The proposed P* qualification length of [ I 
(without NDE uncertainty) is also included. As shown in this figure, while there exists 
some data scatter, all of the data points with high surface roughnesses are well below the 
calculated F* engagement length limit.  

It is condluded therefore, that there is insufficient evidence to trend increasing data scatter 
with increasing surface roughness. Therefore, utilizing less than the full data set is not 
justified.
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6. Question:

The licensee should show that the maximum postulated accident leakage from cracks that 
are allowed to remain in service by use of the P* criterion and by the use of other criteria, 
for example, the interim repair criteria for Outer Diameter Stress Corrosion Cracking at tube 
support plates, will continue to be within the allowed leakage limits under accident 
conditions. Such considerations should be discussed in the Bases Section of Plant TSs.  

Response: 

The Interim Repair Criteria for Outer Diameter Stress Corrosion Cracking (ODSCC) which 
the NRC recently provided guidance on application and use in GL 94-XX, is not applicable 
to Indian Point 2 steam generators. The ODSCC interim repair criteria is not applicable to 
intersections with dents greater than 5 volts in magnitude as measured by standard bobbin 
coil technology. Indian Point 2, as a result of tube support plate corrosion early in plant 
life, has experienced tube denting of greater than 5 volts in magnitude at tube support plate 
intersections. The bases section of TS has been be changed to reflect the need to evaluate 
the affect of the potential future incorporation of any new repair criteria which could 
increase the maximum postulated accident leakage beyond the value currently analyzed for 
the F* criteria, to assure total leakage will continue to be within allowable limits. Enclosure 
6 consists of individual page changes to the proposed Technical Specification. These pages 
should replace the specific pages previously submitted.  

Testing performed as documented in BAW-10195 P demonstrates the maximum postulated 
leakage under accident conditions for repair of 100% of the tube ends using the F* criteria is 
well below the allowable leakage limits for Indian Point 2 steam generators. Refer to 
section 5.2.5.1 of BAW-10195 P for discussion of leak testing results.  

7. Question: 

As currently written the proposed Technical Specification change would allow the partially 
rolled tube to tubesheet joint to be re-rolled in order to create a new undergraded region for 
application of the P* criteria. For the staff to complete its review of the option of re-rolling, 
the licensee should address the following items: (a) provide the test data on leakage testing 
on roll expanded tubes and justify the applicability to the case of re-rolled tubesheets 
containing corrosion products; and (b) discuss the effects of corrosion products, such as 
magnetic magnetite as the tube-to-tubesheet interface on eddy current testing capability.  

Response: 

BWNT performed a qualification of tube re-roll which is consistent with that performed as 
part of IP-2's F* criteria (BAW-10195 P). The qualification included leak rate testing for 
normal operating and faulted conditions using specimens with and without sludge in the 
tubesheet crevice. A design verification report (BWNT Doc 51-1232768) was prepared 
which documents this effort.[ 

IThe types 
of sludge used during the re-roll qualification are described below.
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There are three major groupings of specimens which were prepared for the testing 
1) control samples (designated as CS with no sludge in the crevice), 
2) hard sludge samples (designated as HS with a hard sludge in the crevice) and 
3) soft sludge samples (designated as SS with a softer more adhesive sludge in the crevice).  

In terms of ECT detection, the re-roll qualification used ECT to monitor axial cracks at the 
existing transitions for potential propagation from the tube re-roll process. Both types of 
sludge specimens as described above were inspected. The cracks were clearly 
distinguishable during inspections before and after the re-roll using standard ECT RPC 
techniques and showed no evidence of crack propagation.  

8. Question: 

BAW-10195 P states that the P* criteria will establish an undegraded expanded region 
within the tubesheet which satisfies all of the necessary structural and leakage requirements 
of RG 1.121 and the plant TS. The licensee's proposed TS states that a P* tube is one, 
"which has no indication of imperfections within the P* distance'. However, an 
"imperfection" is defined by the TS as "a deviation from the dimension, finish, or contour 
required by drawing or specification". The licensee should state that the P* region has "no 
indications of degradation"' or that it is "free from indications of cracking".  

Response: 

The requested change has been made to the proposed Technical Specification. Enclosure 6 
contains the specific changes which have been requested by the RAI. These pages should 
replace the specific pages which had been previously submitted.
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ENCLOSURE 4

B&W Nuclear Technologies (BWNT) Document 
50-1206178-01 

Boric Acid Corrosion of Oconee Unit 1 Upper Tubesheet 

- Non-Proprietary -

CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.  
INDIAN POINT UNIT NO. 2 

DOCKET NO. 50-247 
DECEMBER, 1994



Non-Proprietary Responses to NRC Questions on Indian Point F* Report 
BAW-10195 P 12/14/94 

FIGURE 1

Note: The above graph depicts the range of bore diameters that were tested for each surface roughness category. This information is from 
BAW-10195 P, Table 5.2.1.

BWNT NON-PROPRIETARY



Non-Proprietary Responses to NRC Questions on Indian Point F* Report 
BAW-10195 P 12/14/94 

FIGURE 2

Note: This graph uses the pullout stress and tubesheet bore surface 
roughness for each M/U location. This information is from BAW-10195 
P, Table 5.2.1. The pullout stress information is from BAW-10195 P, 
Table 5.2.1 and 5.2.2.
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Non-Proprietary Responses to NRC Questions on Indian Point F* Report 
BAW-10195 P 

12/14/94 

FIGURE 3

I 
Note: This graph uses the tubesheet bore surface roughness for each M/U location. This information is from BAW-10195 P, Table 5.2.1. The calculated F* engagement length is from BAW-10195 P, Table 5.2.2.

BWNT NON-PROPRIETARY



Non-Proprietary Responses to NRC Questions on Indian Point F* Report BAW-10195 P 12/14/94 

FIGURE 4

BWNT NON-PROPRIETARY



Non-Proprietary Responses to NRC Questions on Indian Point F* Report 
BAW-10195 P 12/14/94 

FIGURE 5

BWNT NON- PROPRIETARY



ENCLOSURE 5 

BWNT Affidavit of James H. Taylor

CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.  
INDIAN POINT UNIT NO. 2 

DOCKET NO. 50-247 
DECEMBER, 1994



AFFIDAVIT OF JAMES H. TAYLOR 

A. My name is James H. Taylor. I am Manager of Licensing Services 
for B&W Nuclear Technologies (BWNT), and as such I am authorized 
to execute this Affidavit.  

B. I am familiar with the criteria applied by BWNT to determine 
whether certain information of BWNT is proprietary and I am 
familiar with the procedures established within BWNT to ensure 
the proper application of these criteria.  

C. In determining whether a BWNT document is to be classified as 
proprietary information, an initial determination is made by the 
Unit Manager, who is responsible for originating the document, 
as to whether it falls within the criteria set forth in 
Paragraph D hereof. If the information falls within any one of I these criteria, it is classified as proprietary by the 
originating Unit Manager. This initial determination is 
reviewed by the cognizant Section Manager. If the document is 
designated as proprietary, it is reviewed again by Licensing 
personnel and other management within BWNT as designated by the 
Manager of Licensing Services to assure that the regulatory 
requirements of 10 CFR Section 2.790 are met.  

D. The following information is provided to demonstrate that the 
provisions of 10 CFR Section 2.790 of the Commission's 
regulations have been considered: 

(i) The information has been held in confidence by BWNT.  
Copies of the document are clearly identified as 
proprietary. In addition, whenever BWNT transmits the



AFFIDAVIT OF JAMES H. TAYLOR (Cont'd.)

information to a customer, customer's agent, potential 
customer or regulatory agency, the transmittal requests 
the recipient to hold the information as proprietary.  
Also, in order to strictly limit any potential or actual 
customer's use of proprietary information, the following 
provision is included in all proposals submitted by BWNT, 
and an applicable version of the proprietary provision is 
included in all of BWNT's contracts: 

"Purchaser may retain Company's proposal for use in 
connection with any contract resulting therefrom, 
and, for that purpose, make such copies thereof as 
may be necessary. Any proprietary information 
concerning company's or its Supplier's products or 
manufacturing processes which is so designated by 
Company or its Suppliers and disclosed to Purchaser 
incident to the performance of such contract shall 
remain the property of Company or its Suppliers and 
is disclosed in confidence, and Purchaser shall not 
publish or otherwise disclose it to others without 
the written approval of Company, and no rights, 
implied or otherwise, are granted to produce or have 
produced any products or to practice or cause to be 
practiced any manufacturing processes covered 

thereby.  

Notwithstanding the above, Purchaser may provide the 
NRC or any other regulatory agency with any such 
proprietary information as the NRC or such other 
agency may require; provided, however, that 
Purchaser shall first give company written notice of 
such proposed disclosure and Company shall have the 
right to amend such proprietary information so as to 
make it non-proprietary. In the event that Company 

cannot amend such proprietary information, Purchaser



AFFIDAVIT OF JAMES H. TAYLOR (Cont'd.) 

shall, prior to disclosing such information, use its 
best efforts to obtain a commitment from NRC or such 
other agency to have such information withheld from 
public inspection.  

Company shall be given the right to participate in 
pursuit of such confidential treatment." 

(ii) The following criteria are customarily applied by BWNT in 
a rational decision process to determine whether the 
information should be classified as proprietary.  
Information may be classified as proprietary if one or 
more of the following criteria are met: 

a. Information reveals cost or price information, 
commercial strategies, production capabilities, or 

budget levels of BWNT, its customers or suppliers.  

b. The information reveals data or material concerning 
BWNT research or development plans or programs of 
present or potential competitive advantage to BWNT.  

C. The use of the information by a competitor would 
decrease his expenditures, in time or resources, in 
designing, producing or marketing a similar product.  

d. The information consists of test data or other 
similar data concerning a process, method or 
component, the application of which results in a 
competitive advantage to BWNT.  

e. The information reveals special aspects of a 
process, method, component or the like, the 
exclusive use of which results in a competitive I advantage to BWNT.



IAFFIDAVIT OF JAMES H. TAYLOR (Cont'd.) 

f. The information contains ideas for which patent 

protection may be sought.  

The document(s) listed on Exhibit "A", which is attached 
hereto and made a part hereof, has been evaluated in 
accordance with normal BWNT procedures with respect to 
classification and has been found to contain information 
which falls within one or more of the criteria enumerated 
above. Exhibit "B"1, which is attached hereto and made a 
part hereof, specifically identifies the criteria 
applicable to the document(s) listed in Exhibit "A".  

(iii) The document(s) listed in Exhibit "A", which has been 
made available to the United States Nuclear Regulatory 
Commission was made available in confidence with a 
request that the. document(s) and the information I contained therein be withheld from public disclosure.  

(iv) The information is not available in the open literature 
and to the best of our knowledge is not known by 
Combustion Engineering, EXXON, General Electric, 
Westinghouse or other current or potential domestic or 
foreign competitors of BWNT.  

(v) Specific information with regard to whether public 

disclosure of the information is likely to cause harm to 
the competitive position of BWNT, taking into account the 
value of the information to BWNT; the amount of effort or 
money expended by BWNT developing the information; and 
the ease or difficulty with which the information could 
be properly duplicated by others is given in Exhibit "B".  

E. I have personally reviewed the document(s) listed on Exhibit "A"l 
and have found that it is considered proprietary by BWNT because I it contains information which falls within one or m'ore of the



AFFIDAVIT OF JAMES H. TAYLOR (Cont'd.) 

-criteria enumerated. in- Paragraph D,. -and- it.. is -inf ormation which. 
is customarily held in confidence and protected as proprietary 

information by BWNT. This report comprises information utilized 

by BWNT in its business which afford BWNT an opportunity to 
obtain a competitive advantage over those who may wish to know 
or use the information contained in the document(s).  

State of Virginia) 
SS. Lynchburg 

City of Lynchburg) 

James H. Taylor, being duly sworn, on his oath deposes and says 
that he is the person who subscribed his name to the foregoing 
staement, and that the matters and facts set forth in the statement 
are true.  

Subscribed and sworn before me 
this JjL'11day of " xjj~A, 1994.  

Notary Public in and for the City 
of Lynchburg, State of Virginia.  

My Commission Expires July 31, 1995



* b

EXHIBITS A & B

EXHIBIT A

1. BWNT Document No. 51-1206178-00, "Boric Acid Corrosion of 
Oconee Unit 1 Upper Tubesheet", August 1991.  

2. Responses to NRC Questions on Indian Point F* Report 
BAW-10195 P, dated 12/14/94.

EXHIBIT B

The above listed documents contain information which is considered 
Proprietary in accordance with Criteria b, c and d of the attached 
affidavit.


